). The marsh has been designated an Area of Critical Environmental Concern and the creek has been designated an Outstanding Resource Water by the State of Massachusetts [Massachusetts General Law, chapter 21 a, sections 2(7) and 40(e)] in recognition of their natural beauty and critical value to environmental quality. Inland parts of the marsh are areas of ground-water discharge. These areas could be affected by a plume of nitrogenrich ground water that is present in the aquifer near the marsh. The nitrogen-rich plume originates from a nearby septage-treatment facility and is moving with regional ground-water flow toward the marsh and Cape Cod Bay ( fig. 1) . Nitrogen is the primary limiting nutrient to salt marsh plants and algae. Thus, increased nitrogen loading from discharge of the septage-effluent plume or from other ground-water sources could alter the distribution or productivity of wetland plants and algae, or both, and indirectly affect other wildlife in the marsh.
The U.S. Geological Survey (USGS), the Massachusetts Department of Environmental Protection (Division of Watershed Management), and the Cape Cod Commission undertook cooperative investigations to study the movement of the septageeffluent through the ground-water-flow system near the marsh and, in collaboration with the Woods Hole Oceanographic Institution, to study hydrologic, waterquality, biogeochemical, and ecological conditions in Inner Namskaket Marsh and Hurley's Bog (DeSimone and others, 1996 (DeSimone and others, ,1997 (DeSimone and others, ,1998 DeSimone and Howes, 1995 ,1996 ,1998 Howes and others, 1996; Weiskel and others, 1996,1997) . Inner Namskaket Marsh is a 17-acre area near the upland boundary of the marsh and Hurley's Bog is an adjacent brackish marsh; these areas are immediately downgradient of the septagetreatment facility (DeSimone and others, 1998) . As part of these investigations, water-quality data were collected to establish baseline water-quality conditions in Namskaket Creek. This report presents water-quality data collected at six sites in the upper reaches of Namskaket Creek from March 1993 through January 1998 ( fig. 2 ). The data include temperature, specific conductance, and dissolved concentrations of nitrate plus nitrite, ammonia, total nitrogen, and orthophosphate in the creek waters. Streamflow data also were collected, primarily at the site farthest downstream (site A) in the study area ( fig. 2 ).
METHODS OF SAMPLE COLLECTION AND ANALYSIS
Water samples were collected using uncapped 250-mL polyethylene bottles submerged in the creek by hand. Samples were collected from the center of the creek during ebb tide. Water depths at the time of sampling generally were less than 0.5 ft. Samples were immediately stored at 4°C and filtered (0.45 micron, 47 millimeter) within six hours of collection. Filtered samples were frozen (-20°C) or kept at 4°C until analyzed (see below). Water temperature was measured with an alcohol thermometer or digital meter during sample collection, and specific conductance was measured using a digital meter and temperaturecompensated electrode during sample collection or filtration.
Streamflow was measured during ebb tide using portable, 90-degree V-notch weirs. The weirs, made of galvanized sheet metal, were placed in the creek channel, leveled, and allowed to stabilize for about 1 hour prior to measurement (except at site B, where the weir remained in place between measurements). At site A, discharge was calculated from the height of the static head above the weir notch as described in Buchanan and Somers (1969) . At other sites, discharge was measured volumetrically using a calibrated bucket and stopwatch, generally as the mean of three to five measurements.
Chemical analyses of water samples were conducted by the Biology Department of the Woods Hole Oceanographic Institution (WHOI), Woods Hole, Massachusetts (March 1993 through March 1997 and by the U.S. Geological Survey National Water-Quality Laboratory (NWQL), Arvada, Colorado (April 1997 through January 1998). Water samples for analysis at the NWQL were kept at 4°C after filtration and were analyzed using standard techniques (Fishman and Friedman, 1989) . Water samples for analysis at WHOI were frozen (-20°C) after filtration, which also is an acceptable and effective method of storing nutrient samples (MacDonald and McLaughlin, 1982; Avanzino and Kennedy, 1993) . Samples were analyzed at WHOI using methods appropriate for high-salinity samples such as estuarine and marine waters. Concentrations of dissolved nitrate plus nitrite were measured using a cadmium-copper-reduction method (Bendschneider and Robinson, 1952; Wood and others, 1967) and automated colorimetric analysis (Lachat Autoanalyzer). Dissolved ammonia concentrations were measured using an indophenol-blue technique modified from Scheiner (1976) and spectrophotometric analysis (absorbance at 653 nanometers, Bausch and Lomb Spectronic 2000) . Concentrations of total dissolved nitrogen were measured as nitrate after oxidation of total nitrogen to nitrate using persulfate digestion (D'Elia and others, 1977) . Orthophosphate concentrations were measured using a molybdenumblue method (Murphy and Riley, 1962) and spectrophotometric analysis (absorbance at 882 nanometers, Sequoia-Turner spectrophotometer). Sample concentrations were determined using relations of absorbance and concentrations of known standards (6 to 10 concentrations) that were measured during each analytical run. Concentrations were measured in duplicate for most constituents (ammonia, Orthophosphate, and nitrate plus nitrite); laboratory blanks also were included in each analytical run for internal review of results. Laboratory methods and procedures were reviewed by the USGS Office of Water Quality, Branch of Quality Systems (formerly Branch of Quality Assurance; V.R. Schneider, U.S. Geological Survey, Reston, Virginia, written commun., 1993). The WHOI laboratory (agency code 25005) also participated in the Standard Reference Water Sample Program of the USGS in January 1994 and 1995 (laboratory code 214), rating satisfactory overall and averaging satisfactory or good for all constituents over the 2 years (Long and Farrar, 1994,1995 ; R.L. Daddow, U.S. Geological Survey, Denver, Colo., written commun., 1998).
WATER-QUALITY DATA
Water-quality samples were collected at six sites in the upper reaches of Namskaket Creek ( fig. 2 ). Site A (USGS station number 0110587900), the farthest downstream site, also was the location of streamflow measurements and a stream-gaging station (Weiskel and others, 1996) . Streamflow also was measured at site B (USGS station number 0110587899), located in a tributary to the main creek that drains Hurley's Bog. Hurley's Bog is a brackish marsh connected to Namskaket Marsh through a culvert in an old railroad embankment (now a bike trail). Site C (USGS station number 0110587898), farther upstream from site A in the main creek, was sampled for only a short time in 1993. Sites D and E (USGS station numbers 0110587897 and 0110587896, respectively) are located in tributaries to the main creek draining the western and eastern areas, respectively, of Inner Namskaket Marsh. Site F (USGS station number 0110587895) is located near the upper end of the main creek.
Water samples were collected at neap tides whenever possible and during the late ebb tide, when the ground-water-derived, freshwater portion of the creek discharge is at a maximum. Samples were initially collected at weekly intervals at sites A, B, and C from March 31 through November 1993. In November 1993, sampling at site C was discontinued and sampling began at sites D, E, and F. Samples were subsequently collected at about biweekly intervals at sites A, B, D, E, and F through September 1996, when all sampling was discontinued except at site A. Biweekly sampling continued at site A through December 1996 and monthly through January 1998. Streamflow was measured at the time of sampling at sites A and B beginning in March 1994 and at several times from March through August 1994 at sites D, E, and F. Water-quality and streamflow data are presented in table 1 (at back of report); summary statistics are presented in table 2 (at back of report).
The effectiveness of the sampling procedure was monitored primarily with the collection of field duplicates or splits. Field blanks also were prepared and analyzed from March 1993 through December 1994. The blanks were processed through the field filtration apparatus. The source water for the blanks generally consisted of commercially available distilled water, which, based on the analytical results, appears to have consistently contained dissolved ammonia nitrogen (table 1) . Samples analyzed at WHOI were analyzed in duplicate (except for total dissolved nitrogen, which involved a digestion), as described previously, and the data values presented are the means of the duplicate analyses.
Physical properties and concentrations of total nitrogen, nitrate plus nitrite, ammonia, and orthophosphate varied spatially in the study area. Specific conductance at low tide was lowest in the eastern tributary to the main creek at site E, averaging 2,760 nS/cm, and increased farther downstream (table 2) . Specific conductance was higher at site F (3,570 nS/cm) in the upper reaches of the main creek and at site B (4,450 ^iS/cm), the tributary from Hurley's Bog. The highest values were measured at the mouth of the western tributary to the main creek at site D, where specific conductance averaged 11,000 fiS/cm. Total dissolved nitrogen concentrations at site A, the farthest site downstream in the main creek, averaged 0.77 mg/L as N and ranged from 0.033 to 1.4 mg/L as N (table 2) . Concentrations at all sites except at site F were comparable (0.63 to 0.81 mg/L as N). Total dissolved nitrogen at site F averaged 1.4 mg/L as N. On average, about half the total dissolved nitrogen at most sites was in the form of nitrate (nitrate concentrations generally were negligible; table 1) and a smaller fraction was in the form of ammonia. However, at site D, nitrate concentrations were very low (0.048 mg/L as N), and dissolved nitrogen was primarily as ammonia and organic nitrogen. Orthophosphate concentrations at site A averaged 0.095 mg/L as P and were lower at sites F and E, averaging 0.042 and 0.079 mg/L as P, respectively, than at other sites. Helsel and Cohn (1988) and Helsel (1990) .
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